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(57) Abstract 

A predetermined voltage is applied to a biosensor twice to promote an electrochemical reaction, and the following parameters (PI and 
P2) are calculated from the values of detected current. A statistical technique is used with these parameters to compensate for errors so that 
the concentration of an object can be determined. PI: the ratio (If/lb) of the maximum current (If) or a current occurring the maximum in the 
first excitation to a current (lb) read at any point in the second excitation. P2: a current (lb) read at any point in the second excitation. 
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mm cm & i b (5) KmKK.m%mmt L-cniRu mmmt i 

~ 2 £ Lfc G fc*3. Tilt ^Spt LT#^5 2 5 0 CtfcV^T, lib 

\a-±, ^m^mE^m^m^^tc 0 i-t£t>*>, z A <z B <z c <z D (z 

A , z B , z c> z D tt*JSiJBi*#tJ:ft»«i^«:«>e>H*^«:) £ U fe 

^liiiib (5) &&xfiw&m&zm&&t>tiizmz, z<z A &k 
\*zm.\zwt>t>~r -fyxm^-femffiiE. z A ^z < z B ^h\tzm^ 

10 CT^y^iliJ^H^MlE, Z B ^Z<Z c ^P 3 «^ffi]E, z c ^z<z D 
f^llzli^Ctv^f^li^ME z D ^ z ft ktfzigfciBBfr 

Hlfc^do^T, ffiU^^nfcIb (5) ^ £ "9 $r^£;ft&, — ^tl-CffilE 
^fT^it-fcSo ^^cUff^lIEt HiffE-;£i|6£±PS£: LT Z liSt 
15 CDtt#dlI8^^:E'l©&$:& ; 5 - tt'fcSo ^Jifl Z^l 0©Bf©i 
jEifig^-o. 10, 5 ^Z < 1 0 <D^\Z^4 •T^m^BMWjE'f-^ t L 
T „ Z = 8 ^#^fbfcB#(Z)MlEitiStt, Tffi^ (Ifcl) ic^-r^^^fe 

<5 o 

20 mi) 

MlEitilA-- 0. 10X (8-5)/ (10-5) =-0. 06 

r r^— ^IMjE^ 5^£ffl^"tv^5;&5, (5) as* 

£;ftJ»IEit'I;^-^ii^ft& £ v> t> , fitiE*Bgflsf*I b (5) 

25 £fc«fc «9 mtiTZo Hct*iIE^$MlE (ffijEfi A= 0 ) 
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7 5 ~ 1 0 0 m g / d Lffl, 1 0 0-1 5 Omg/d Li, 150-2 
5 OOmg/dLffl, 2 0 0 ~ 2 5 0 m g / d Lffl, 2 5 0 ~ 3 0 0 m g 
/dLl, 300~400mg/dLffl > 4 0 0-5 0 Omg/d Ll 
•efcSo Mfcfcf, 7 5 - 1 0 0 mg/d Lffl<£>H£\ 7 5mg/dLi 
100mg/dL(7)H 2 t L 2 ^#^ffli IT, ^ frh h 2S^^S'Jt5 

^-otfc5Grubbs-Smi rnov O^iPtfc^fcSol^TflSt)* 

15 0£LV^£>-Cfc5o 

*^J«£tt:iEffl^BU§Hfc<0fcfttt, lb (5) ^Itttl^l, 

20 He t«IEi^#, ^,^MlE;£:££ffli^c: 0 £Sfc©*iJBiJB§$Ci&$»ft 

25 

(1) ffiMA* 0(D|^ WEfficf |HI«C=*|jE(BA 

24 



WO 99/60391 



PCT/JP99/02632 



(2) «jei|isa= ovm&n. miEm*mmc=ffim%B 

m^mUC^^lEim^WlE^D t Ltc 0 iiElMtMlb (5) 
,fi, lb (5) ^^^Ei|>I^JP^b^1itt^^So 

io «^a*5«t^jsui8mo^, aiE*i<z>#ffift£f£m\ mie ii *^ 

m^ilt I b ( 5 ) „ &#fcfco 

?SitMiEfum^ffi i b (5) Mi, fil-feyfiftiatT (°C) 

T < 3 0 (D B# 
15 lb (5)'=Ib (5) „ 

3 0 ^ T ^ 3 5(D%? 

lb (5)'= (35-T) / (3 5-3 0) X I b (5) , 

+ (T-30) / (35-50) Xlb (5) n 

T > 3 5 C0H# 
20 lb (5)'=Ib (5)„ 

T = 3 2°C(Z)B#(D lb (5) ' 1$, 
lb (5) ' = 3/5 X I b (5) ,+ 2/5XIb (5) „ 
:©fiattfc6tL5 lb (5) ' ICifi^liiE^m (T 2) &mVs 

25 fclfii b (5) " £Tt-> m&ftf&'fZ>tii-SkffitT-7frfrb, ^a- 

25 
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— M&^lf % t , %H%LWl&. 2 St^TT'^^-^il 1 54mg/ 
d L • H c t 6 5 %(Dlftn«#:£$!j/£LT, ft<£#&7*-* kftfco 

If ( 7 ) = 2 . 142 (//A) 

5 I b (0. 3) = 7. 5 7 8 (izA) 

lb (0. 5) = 6. 312 (ii A) 

lb (1) =4. 932 ( n A) 

lb (5) = 2. 142 ( /x A) 

io rn?3©T-^^bWT©^7^-^r#?)^5, 

If (7) / lb (5) = 0. 8069 

I/AI (0. 5) - lb (0. 5)-Mlb (0. 5) - lb (1)} 

= 4 . 5 7 5 
I b (0. 3 ) /lb ( 5 ) = 2 . 855 
15 I b (5) = 2. 654 

r(DB3\ lb (5) (D\m^h I/AI (0. 5) Rtf lb (0. 3) 
/lb (5) ©itllWli, Zin^fl 3. 050-4. 496, 2. 8 
17-4. 361^5£l££o I/AI (0. 5) «^#|1H<D 

20 ±P&£r£gx., fKUMift^Jt&r W^cDf+^^^V^Ttt, I /A 

I (0. 5) =4. 496 t-t^o 

$nEl£tT5o I b ( 5 ) = 2. 6 5 4 LTH c t IjEI 

¥«J SU 18 51*^5° lb (5) # 2. 407-3. 4 0 0(DB$li, 7 
5-1 5 Omg/d LfflWJlMi: 1 50-300mg/d Lffl^JglJil 
25 t^IV^-5 0 fltrtBWJBBSfcfi^ ^^WT^ililti^^So 
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75~150mg/dL-Hct MlEffl WJ S8i& 
Z (L) = 34. 525XP1-27. 333XP2 

-21. 717XP3 + 3. 1870XP4+141. 90 
150~300mg/dL-Hct ^iEffl*IJ^JMfC 
5 Z (N) = 331. 25XP1-16. 739XP2 

-22. 331XP3 + 6. 7191XP4-158. 00 
jit, P 1 = I f (7) / lb (5) x P2=I/AI (0. 5) , P 
3=1 b (0. 3 ) /lb (5) , P4=Ib (5) tt5o 
^JddoV^TH^ Z (L) =- 5. 7 5 3 ^*5. -8^Z (L) < 

A L = { 0 . 1205Xlb (5) - 0. 1049} 
X {-4-Z} / {-4 - (-8) } 
15 =0.1024 

Al =£ o -CfcS W-Cir ^-^^^MlE^ff fc>ftV\ 0. 1 0 2 4 j&SJUjE 

^W^l^Tte, Z (N) =- 1 1. 8 8 7 i:ftSi5, - 1 5 
20 =SZ (N) < 5 (Dmtemi$lEX~foZ>(DX^ ± ^f-Jiitlf&lE 3 n t K 
4\ lb (5) X^JgffilE^ifc (T 1 ) = 2 . 6 5 4 -Cfc "9 , 2 . 
5 8 2 ~3. 3 16©SI"C*)50-e, i? ^^SffijE/B^JBU llgcfct 1 5 
0~2 0 0mg/dL(Dfe©?:ffll^ o 1 5 0-2 0 Omg/d Lty 

25 

i5o~2oom g /d L±i/^m&miEm¥mm$k 
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Z ( s 3 ) = 43. 581XP1-25. 041XP2-25. 472 

X P 3 + 2 . 0536XP4+141. 86 
fit, P 1 = I f (7) / lb (5) \ P2=I/AI (0. 5) , P 
3 = I b (0. 3 ) /lb (5) N P 4 - I b (5) kir& 0 

5 

^Klfc^Tte, Z (S 3 ) =- 2. 8 2 7 i/«£5o 

-6^Z (S 3 ) < - 2 (D0#tt^7 ^flJ^^^^J^MjE-T S (DX% ffi 

10 B N = C N = {0. 0312Xlb (5) - 0. 0121} 

X {-2-Z (S3) } / (-2- (-6) } 
- 0 . 0 14 6 

15 ^*HEBD,ti, 2o<offijEe»t»raiSC L d3 4 J:tKC N ©^«[i:^6o 
D,= (0. 1024 + 0. 0146) + 2 = 0. 0585 

±ot, iinaotfc^^iiEiiiiib (5) ,it 

20 lb (5) ,= 2. 654 + 0. 0585^2. 713 

^rU&n 2 5 °CXfo «9 , ?! 46 IE iiH fit I b (5) ' =1 b (5) 
} t^i><DX% lb (5) II «r*ffi1-5tf*iB&fcMm*t-£o *fc25t 
■CfeSytfe, ^iiEitfi 1 i * «9 , iBJ?*&jE&«ift|6 lb ( 5) " = 
25 lb (5) ' =2. 713i45. ^©1 b (5)" W.&W&fti&'tZ) 

fcrnrnz^xttiito, ?^^-*m&w>:W--tz>o ^^-^iti 54m 
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g/dL-Hc t45 %x— ?<D lb ( 5 ) (D^ffi, i~ ft fc> % ^ ^ =» 
-^15 4mg/dLro|©Ib (5) 2 . 7 9 0"?fotK 

"Ctfc («IE^f= 2. 142, ffijE&= 2. 713) „ 

#H c t t^i:o§tyf l o p v b xn| (10) -f oSij^bfc^, 

sue?*— ^^#©^»«sfec v (%) ©MiEs&^jcisaiv^sr^T^^ 

(*7) 



$ti£H c 
t 






$3 IE #1:1: (MiEtu— MlE 
ft) 


2 5 % 


4 . 7 % 


4 . 3 % 


AO. 4 % 


4 5 % 


4 . 5 % 


4 . 2 % 


AO. 3 % 


6 5 % 


5 . 1 % 


4 . 7 % 


AO. 4 % 



15 H c t KlHHHA3ij& s &5tf>-e, #359! ttH c t 4 5 LT% 
20 (^8) 



$tf£H c t 


If IE flu 


liiE# 


MIE^)^ (ffilEfu— ffilE 
W) 


2 5 % 


15. 6 % 


8 . 2 % 


A 7 . 4 % 


6 5 % 


- 7 . 2 % 


- 3 . 8 % 


A3. 4 % 
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-tZOfr&fFirmMb It, ikfcmm (Total Error, 
TE) ^#i5o TE^OiCHitSo 
5 TE (%) =DEV (%) +1. 6 5XCV (%) 

Zflt (^JSU#^T'^^< , flM^^&tfS Z jit) <Dmx*&<9, # 
JglC&V^T^&SftfcT Eft, ±rf—2<0 9 5 %^A5 

K ifi t>h (D mmffi t? a 0 

10 ^HJSW^&tt T Ett^ 3 ©ai 19 £ &5 0 



(S9) 



& ft H c 
t 






MlE^^: (fit IE lift— If&iE 

m 


2 5 % 


2 3. 3 % 


15. 3 % 


A 8 . 0 % 


4 5 % 


7 . 4 % 


7 . 0 % 


AO. 4 % 


6 5 % 


15. 6 % 


11. 5 % 


A 4 . 4 % 



15 BlU^M ^Tfbfe 
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m * (o ft m 

15 ^it^^fe^lt*^ 1 f2«0$ij^& 0 

pi : i hi &m&\z&tt&u$)L<D&±jg.iziz\ttjz&ufe<DM t fcti. (i 

f) t 2 mU&l&o&Moft&fc&tirZmfoti. (lb) (if/ 

I b) o 

P2 : 2|ElB]&jB<©#&<0ll#j£fc:fctt5«ffite (lb) , 
20 5. /n°7^- 9 P 1 *5 £ tf>* 9 * *- * P 2Km^Z> 2 HI@iai©<7)^# 

oi*^©««Eiii b^, 2 (ib (/s) ) 

6. /^7^-^P l^it;^7^-^P2idDi, TIB^^i~^7 7« 
— 9 P 3 & J; t>V^ 7^^P4©'>*< tfc — if 4 ffiit 

25 (O^iJ^^feo 
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mm&K&tfz>n>mmx*mmtisfrm. (i/ai u) ) „ 

P 4 : 2 [Hl@Sil®^m^CO^^m^fiI (lb (a) ) ^MUM ( I 
b ( j3) ) k<D& ( I b ( a ) / I b ( j3 ) ) 0 

7 . />7^^P3 fc> j;^7^^ * P 4 (7V>& < i k~Jj<DW.t>K 

g t & ^ s 1 1 * ii 6 1 s m (d m £ # & o 

8. ^^a^^fc^K^jfi^^J^CTji^^ffiiE^tT^fcfe, Steffi. 

8 IB fc ©Suttee 

15 io. ¥USiJ^ic^31^i-5ff^Ji i fS«©iiJS^feo 

20 stt^js i omm(DB\7£jjfeo 
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